and one of t h e f i r s t tasks of t h o s e c h a r g e d w i t h i nv e s t i g a t i o n s i n t h i s area i s to u n d e r s t a n d t h e n a t u r e of p o l l u t a n t s and t h e i r r e a c t i o n s . A i r p o l l u t a n t s s u c h as SO2, n i t r o g e n o x i d e s , and o r g a n i c compounds a r e d i r e c t l y r e l e a s e d i n t o t h e a i r b y s e v e r a l s o u r c e s ,
p r i n c i p a l l y by i n d u s t r y and a u t o m o b i l e t r a f f i c . Most o f t h e i m p o r t a n t o x i d a n t s i n p o l l u t e d a i r , however, a r e formed s u b s e q u e n t l y by c h e m i c a l r e a c t i o n s which o c c u r
t h e r e among t h e p r i m a r y p o l l u t a n t s . Photochemical r e a c t i o n s a r e p a r t i c u l a r i l y i m p o r t a n t i n t h i s c a t e g o r y .
A s a r e s u l t of many i n v e s t i g a t i o n s , i t i s now w e l l e s t a b l i s h e d t h a t a p h o t o c h e m i c a l r e a c t i o n of NO2 and o r g a n i c compounds, whereby s o l a r e n e r g y s u p p l i e s t h e n e c e s s a r y i r r a d i a t i o n , p l a y s a n i m p o r t a n t r o l e i n p o l l u t e d a i r . P r o d u c t s formed i n s u c h r e a c t i o n s a r e eye i r r i t a t i n g and damaging to p l a n t l i f e . I n t h e l a b o r a t o r y , i t has been w e l l d e m o n s t r a t e d by i n f r a r e d s p e c t r a l a n a l y s i s t h a t p e r o x y a c e t y l n i t r a t e (PAN) i s one of t h e more s i g n i f i c a n t p o l l u t a n t s formed i n t h i s t y p e of r e a c t i o n (1, 2 , 3 ) . The spectral region from 2 . 5~ (4000 em-' ) to 40u (250 em'') was scanned both before and after irradiation by these lamps. The decomposition of the reaction products, including P A N , was observed by periodically recording the absorption in the vicinity of 8.6 and 12.6~. These are among the stronger absorption bands of PAN (2).
The decomposition of P A N was studied under two different conditions: first, under continued irradiation; second, without further irradiation. When the decomposition of PAN was completed, the entire spectral region from 2.5 to 40v was monitored again.
Results of Photooxidation
The identified reaction products of 2-trans-butene (C-0-0-C s t r e t c h i n g ) and a t 8.3 -9.511 (C-0-C s t r e t c h i n g ) .
AbSorptl.cn bands a t 8.9 and 11.21.1 were observed by o t h e r i n v e s t i g a t o r s too ( 5 ) .
I n t h e w a v e l e n g t h r e g i o n from 15 t o 4 0 p , two new a b s o r p t i o n bands ( a t 16.511 and 17.2511) were o b s e r v e d .
S i n c e v i b r a t i o n s of t h e a c e t y l group ( C O
, r o c k i n g ) as w e l l as o f t h e NO2 g r o u p (0-N-0 b e n d i n g ) are found i n t h i s w a v e l e n g t h r e g i o n , w e a t t r i b u t e b o t h bands to PAN. The band a t 17.2511 i s r e f e r r e d to as t h e CO, def o r m a t i o n , and t h a t a t 1 6 . 5~ a s t h e NO2 d e f o r m a t i o n . Decomposition R e s u l t s S p e c t r a o b t a i n e d i n a t y p i c a l e x p e r i m e n t ( u n d e r c o n t i n u o u s i r r a d i a t i o n ) are shown i n F i g s . 3 to 7. I n e a c h o f t h e s e , t h e u p p e r s p e c t r u m w a s r e c o r d e d b e f o r e t h e i r r a d i a t i o n had t a k e n p l a c e . The n e x t i n d i c a t e s t h e p h o t o o x i d a t i o n p r o d u c t s a f t e r 11 h o u r s o f i r r a d i a t i o n . The t h i r d shows t h e r e s u l t o f e i g h t d a y s of i r r a d i a t i o n . And t h e l o w e r s p e c t r u m was o b t a i n e d four d a y s l a t e r , d u r i n g which t i m e t h e i r r a d i a t i o n lamps were out. The s p e c t r a l r e g i o n s c o v e r e d i n t h e s e f i g u r e s are i n d
i c a t e d i n e a c h f i g u r e . It i s t h o u g h t u n n e c e s s a r y to i l l u s t r a t e t h e d e c o m p o s i t i o n which occured i n t h e d a r k , s i n c e t h e p r o d u c t s of d e c o m p o s i t i o n o b t a i n e d
t h i s way were l e s s complex, as shown i n T a b l e 2 . 
I n a d d i t i o n , t h e f o r m a t i o n o f COS, C O , and

H20 was observed i n b o t h e x p e r i m e n t s . The conc e n t r a t i o n of a c e t a l d e h y d e was found t o remain c o n s t a n t d u r i n g t h e decomposition p e r i o d . S p e c t r a t a k e n a f t e r e i g h t days of c o n t i n u o u s i r r a d i a t i o n i n d i c a t e t h a t a small amount o f PAN p e r s i s t e d . That o b t a i n e d a f t e r a comparable p e r i o d i n i r r a d i a t i o n . T h i s c o u l d p o s s i b l y be p r e d i c t e d s i n c e o z o n i d e s a r e r e g a r d e d to be i n s t a b l e d u r i n g p r o l o n g e d i r r a d i a t i o n .
The changes i n r e l a t i v e s t r e n g t h w i t h t i m e o f t h e a b s o r p t i o n bands a t t r i b u t a b l e t o PAN a t 8 . 6 and 1 2 . 6~ a r e shown i n F i g s . 8 and 9 , The dashed c u r v e s
i n d i c a t e t h e d e c o m p o s i t i o n w i t h o u t i r r a d i a t i o n ; t h e s o l i d c u r v e s i n d i c a t e t h e d e c o m p o s i t i o n w i t h i r r a d i a t i o n . The
o r d i n a t e v a l u e s were d e t e r m i n e d by m e a s u r i n g t h e a r e a of t h e a b s o r p t i o n band w i t h a p l a n i m e t e r .
S i g n i f i c a n t v a r i a n c e s between t h e d e c o m p o s i t i o n o f PAN u n d e r t h e c o n d i t i o n s o f t h e s e e x p e r i m e n t s a r e n o t e d . Both o b s e r v a t i o n s began a f t e r a n 11 hour p e r i o d
o f i r r a d i a t i o n , which was r e q u i r e d t o form P A N . With c o n t i n u e d r a d i a t i o n , t h e c o n c e n t r a t i o n o f PAN s t a y s c o n s t a n t f o r a d a y , and t h e n decomposes a t a p p r o x i m a t e l y a c o n s t a n t r a t e to a n amount of a b o u t one t h i r d t h e o r i g i n a l c o n c e n t r a t i o n . On t h e o t h e r hand, when t h e d e c o m p o s i t i o n i s done i n t h e a b s e n c e o f i r r a d i a t i o n , t h e c o n c e n t r a t i o n o f PAN d e c r e a s e s a t t h e s t a r t of t h e o b s e r v at i o n s . A f t e r n i n e d a y s , PAN c o u l d no l o n g e r be d e t e c t e d .
C o n c l u s i o n s W e n o t e t h a t a f t e r t h e 11 h o u r i r r a d i a t i o n p e r i o d NO2 a n d some 2 -t r a n s -b u t e n e r e m a i n . These are t h u s s t i l l available to form more PAN if the irradiation is continued.
Since, however, the PAN concentration is not observed to increase further, we conclude that the decomposition has commenced,and the rate of formation and decomposition must be approximately the same. After continued irradiation, the 2-butene supply is exhausted and the rapid decomposition of PAN is observed. As the reaction proceeds, the reformation of PAN from intermediate decomposition products starts. However, this is at a rate low enough so that the total concentration of PAN continues to decrease, and so the rate of decomposition also decreases. In fact, at the end of our experiment the rates of PAN reformation and decomposition appeared to become the same again, as the concentration stayed approximately constant. It actually decreased slightly because such side products as methyl nitrate and methanol were being formed.
Since only methyl nitrate was found after decomposition in the dark (see Table 2 ), it is necessary to postulate a different reaction mechanism for the irradiated and dark reactions. In the dark, the main decomposition reaction of PAN is a simple rearrangement: 
. C.S. Tuesday. "Chemical R e a c t i o n s i n t h e Lower and
Upper Atmosphere,'1 Proc. I n t e r n . Symp. San F r a n c i s c o , C a l i f . , 15, 1961.
F i g . 1: Schematic diagram of t h e l o n g -p a t h i n f r a r e d c e l l .
T W cn F i g . 2 : S p e c t r a l r a d i a n t e m i s s i o n of the B l a c k L i g h t F l u o r e s c e n t Lamps used. 5000 3000 4000
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N G MS Fig. 3: S p e c t r a l r e g i o n 6 . 3 t o 8 . 4~. 
